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Mammals of Iowa: Holocene to the End of the 20TH Century
JOHN B. BOWLESad, DARYL L. HOWELLb, RICHARD P. LAMP£C, and HOWARD P. WHIDDENa
aDepartment of Biology, Central College, Pella, Iowa 50219
hDepartment of Natural Resources, Wallace Office Building, Des Moines, Iowa 50319
cDepartment of Biology, Buena Vista University, Storm Lake, Iowa 50588
dCurrent address: 810 Ramona Circle, San Marcos, Texas 78666

This review of Iowa's mammal fauna at the close of the 20th century summarizes changes in distributional patterns following
Euroamerican settlement in the early 1800s. Data from historkal records, museum specimens, and presettlement late Holocene fossils
indicate presence of 69 resident mammals at that time. Hunting pressures and the conversion of prairie and forest to agricultural
fields reduced the populations and ranges of many state mammals, and 14 species were extirpated by 1900. An additional 15 species
are either uncommon or rare today, and the Iowa Department of Natural Resources lists four species as endangered, three as threatened
and one as of special concern. Species dependent upon either forest or prairie have suffered most; forest-edge species generally have
thrived and even increased. River otters and a captive bison herd were reintroduced recently, and several (like the spotted skunk and
the bobcat) have benefited from setaside acreage, flood-plain and wetland reclamation, and roadside management initiatives. Species
distribution and relative abundance vary slightly among the state's five geographic regions.
INDEX DESCRIPTORS:

historical changes, Iowa, mammals, biogeography, geographic regions.

The current distributional patterns of Iowa's mammals reflect both
the changing climatic and biotic regimes that followed Wisconsinan
deglaciation and subsequent activities of humans. The cool-moist
early Holocene climate that sustained post-deglaciation remnant boreomontane biota gave way to a series of warm-dry and warm-moist
episodes in which Great Plains Steppe (prairie) and Eastern Deciduous Forest elements alternately dominated the landscape. Most remaining boreomontane species disappeared during this interval
(Bowles 1975, Semken and Falk 1987). The residuum was a late
Holocene landscape of prairie, forest, and prairie/forest ecotone.
The climatic and biotic fluctuations of the Holocene resulted in
range expansions and contractions for many of the resident mammals
(species that live and reproduce within the state). Species that expanded into post-glacial Iowa often were led by vanguard populations derived primarily from dispersing young. In contrast, those in
retreat frequently left behind relict populations (those able to survive
in suitable restricted areas). This geographic range flucuation in response to changing environmental conditions continues today, regardless of the primary community associations and despite the effects of human settlement.
By late glacial time, Paleo-Indians hunted in what is now Iowa
and possibly affected the landscape by taking game for food and
clothing. Some (Martin 1984) believe that overkill resulted in the
extinction of some Pleistocene Megafauna; others (Graham and Lundelius 1984) attribute their demise to climatic change associated
with deglaciation. Later Native Americans cleared land for shelter
and crops, introduced commensals, and increasingly taxed the environment. The arrival of Euroamerican settlers in the early 1800s
triggered dramatic changes, and in less than 150 years the native
Iowa landscape was transformed into the farmland-city-highwaywoodlot complex of today.
At the 1980 Iowa Academy of Science (IAS) symposium Perspectives
on Iowa's Declining Flora and Fauna1, Bowles (1981) presented an
1

92nd session of Iowa Academy of Science, 18 April 1980.

estimate of the decline of some Iowa mammals and the changing
relative abundance of others from settlement through the 1970s.
Bowles (1981) summarized the effects of habitat changes wrought
by early Euroamerican settlers on Iowa's mammal fauna. In this paper, we discuss pertinent Holocene Iowa fossil data, in particular that
from the Scandic through Neo-Boreal Climatic Episodes (ca. 120 to
1800 AD) 2 , and update our assessment of the status of Iowa mammals from early settlement to the present.
PRE-1800
Although the precise species composition and demography of Iowa
mammals just prior to Euroamerican settlement can never be completely documented, we do know that the modern community structure was essentially present in the late Holocene and that many
species underwent only minor range readjustments (expansions and
contractions) in response to the continual climatic and environmental
change (Semken 1983). We can therefore assume that the native
tallgrass prairies, savannas, wetlands, and deciduous forests present
in pre-1800 Iowa had a greater array of microhabitats than our current landscape and consequently more opportunities for survival of
remnant populations; there was a "variety of life forms (or biodiversity) ... much greater than most Iowans would ever guess" (Dinsmore 1994). Judging from current known ranges and late Holocene
fossil records, there were at least 693 resident species of mammals
when Euroamerican settlers arrived in Iowa in the early 1800s. Twenty of these had their primary centers of distribution in the Eastern
2 Late Holocene climatic episodes (Semken and Falk 1987: Sub-boreal
(5060-2760 yr BP), Sub-Atlantic (2760-1680 yr BP), Scandic (1680-1260
yr BP), Neo-Atlantic (1260-850 yr BP), Pacific (850-400 yr BP), NeoBoreal (400-100 yr BP).
3 We follow Hutterer, R. (1993) in not recognizing the Kirtland's shorttailed shrew, a medium-sized form recorded from southwestern Iowa in late
Holocene, as a distinct species.
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Table 1. Checklist of mammals of Iowa with biogeographic origin (center of dispersal) of resident species, distribution (including
State of Iowa listing) status during four time periods: ca. 1800--1899, 1900--1979, 1980--1996, 1997+; and our estimate of relative
abundance in each of five geographic regions of the state.
GEOGRAPHIC REGION
INVENTORY PERIOD

Order Marsupialia, Family Didelphidae
Didelphis virginiana Kerr

SOUIH-

BIOGEOGRAPHIC
ORIGIN

ca.

18001899

19001979

19801996

Virginia opossum

D

+

+

+

+

masked shrew
Hayden's shrew
pygmy shrew
northern short-tailed shrew
Elliot's short-tailed shrew
least shrew

B
B
B
D
D
D

+
+
+
+
+
+

+
+
+
+
+
+

+
+
+
+
+
+

+
+

eastern mole

D

+

+

+

+

northern myotis
Ii ttle brown bat
Indiana bat (Fed. endangered)
silver-haired bat
eastern pipisrrelle
big brown bat
red bat
hoary bat
evening bar

w
D
w
D
w
D
w

D

+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+

th

+

+
+

en

en

+
+
+
+
+

+
+
+
+
+
+

1997+

LOESS
HILLS

WESTERN

WESTERN

EASTERN

PALEOZOIC
PLATEAU

Order Insectivora, Family Soricidae

Sorex cinereus Kerr
Sorex haydeni Baird
Sorex hoyi Baird
Blarina brevicauda (Say)
Blarina hylophaga Ellior
Cryptotis parva (Say)
Family Taipidae
Sea/opus aquaticus (Linnaeus)
Order Chiroptera, Family Vespercilionidae
Myotis septentrionalis (Trouessart)
Myotis lucifugus (Le Conte)
Myotis soda/is Miller and G. M. Allen
Lasionycteris noctivagans (Le Conte)
Pipistrellus subjlavus (F. Cuvier)
Eptesicus fuscus (Beauvais)
Lasiurus borealis (Miiller)
Lasiurus cinereus (Beauvais)
Nycticeius humeralis (Rafinesque)
Family Molossidae
Nyctinomops macrotis (Gray)
Tadarida brasiliensis (I. Geof. St.-Hilaire)
Order Xenarchra, Family Dasypodidae

Dasypus novemcinctus Linnaeus
Order Lagomorpha, Family Leporidae
Sylvilagus faridanus (J. A. Allen)
Lepus townsendii Bachman
Order Rodenria, Family Myocastoridae
M yocastor coypus (Molina)
Family Sciuridae
Tamias striatus (Linnaeus)

Marmota monax (Linnaeus)
Spermophilus tridecemlineatus (Mitchill)
Spermophilus Jranklinii (Sabine)
Spermophilus richardsonii Sabine
Sciurus niger Linnaeus

Sciurus caro!inenensis Gmelin
Tamiasciurus hudsonicus (Erxleben)
Glaucomys volans (Linnaeus)
Cynomys lutbivicianus (Ord)

big freerail bat
Mexican freetail bat

Family Heteromyidae
Perognathus flavescens Merriam
Family Casroridae
Castor canadensis Kuhl
Family Muridae
Oryzomys palustris (Harlan)
Reithrodontomys megalotis (Baird)
Peromyscus leucopus (Rafinesque)

1 Key

th

eastern cottontail
white-tailed jackrabbit

n

n

+
+
rh

n

n

n

u

c
n
u

u

u

n

u

u

u

n

u
n
u

u
u

u

u

u

vg
vg
vg

nine-banded armadillo

+
+

+
+

+
+

+
+

D
D

s
s

+
+
+
+

+
+
+
+

+
+
+
+

+
+
+
+

D
D
D
D

+
+
+
+

+
+
+
+

+
+
+
+

+
+
+
+

s
s
w

+

+

+

+

+

+

en

en

+

R

+

+

+
+

+
+

+
+

D

s

nutria
eastern chipmunk
woodchuck
thirteen-lined ground squirrel
Franklin's ground squirrel
Richardson's ground squirrel
fox squirrel
gray squirrel
red squirrel
flying squirrel
black-tailed prairie dog

Family Geomyidae

Geomys bursarius (Shaw)

D

u

ex

plains pocket gopher
plains pocket mouse
beaver
marsh rice rat
western harvest mouse
white-footed mouse

vn

s
D

n

ex?

+
+

to symbols:
origin (after Hoffmann and Jones 1970): D = deciduous forest; B = boreomontane; S = steppe; W = widespread
3Distributional status during inventory time period: + = present; ch = captive herd; ex = extirpated (former resident, no longer reproduces
within the state); i = introduced (i if unsuccessful), includes commensal (occur in association with humans); R = repopulated following
major population decline; vn = short-lived vanguard population (foremost position of advancing species); vg = vagrant (irregular occurrence,
does not reproduce within the state)
4State of Iowa list categories (1994 Code): en = endangered (in danger of extirpation if current downward trends continue); th = threatened
(likely to become endangered); sc = special concern (problems of status or distribution suspected but not documented)
5Relative abundance in five geographic regions of Iowa: c = common (regular occurrence in large numbers); u = uncommon (regular
occurrence in small numbers); r = rare (seldom encountered in optimum habitat); n = no record in last 20 years.
2 Biogeographic

MAMMALS OF

rowA

125

Table 1. Continued.
GEOGRAPHIC REGION
INVENTORY PERIOD
BIOGEOGRAPHIC
ORIGIN

Peromyscus manicu!atus (Wagner)
Onychomys leucogaster (Wied-Neuwied)
Sigmodon hispidus Say and Ord
Neotoma jioridana (Ord)
Mus musculus Linnaeus
Rattus norvegicus (Berkenhout)
Clethrionomys gapperi (Vigors)
Synaptomys cooperi Baird
Microtus ochrogaster (Wagner)
Micotus pennsylvanicus (Ord)
Microtus pinetorum (Le Conte)
Ondatra zibethicus (Linnaeus)
Family Zapodidae
Zapus hudsonius (Zimmermann)
Family Erethizonridae
Erethizon dorsatum (Linnaeus)
Order Carnivora, Family Canidae

Canis latrans Say
Canis fami!iaris Linnaeus
Canis lupus Say
Vulpes ve!ox (Say)
Vulpes vulpes Linnaeus
Urocyon cinereoargenteus (Schreber)
Family U rsidae
Ursus americanus Pallas
Family Procyonidae
Procyon !otor (Linnaeus)
Family Mustelidae
Martes americana (Turton)
Martes pennanti (Erxleben)
Mustela erminea Linnaeus
Mustela frenata Lichtenstein
Mustela nivalis Linnaeus
Mustela vison Schreber
Gulo gulo (Linnaeus)
Taxidea taxus (Schreber)
Spilogale putorius (Linnaeus)
Mephitis mephitis (Schreber)
Lutra canadensis (Schreber)
Family Felidae
Fe/is catus Linnaeus
Fe/is concolor Linnaeus
Lynx canadensis Kerr
Lynx rufus (Schreber)
Order Arriodactyla, Family Cervidae
Cervus canadensis Erxleben
Odocoileus hemionus (Rafinesque)
Odocoifeus virginianus (Zimmermann)
Akes alces (Linnaeus)
Anti!ocapra americana (Ord)
Bison bison (Linnaeus)

ca.

18001899

19001979

+
+

+
+

deer mouse
northern grasshopper mouse
hispid cotton rat
eastern woodrat
house mouse
Norway rat

w

red-backed vole

southern bog lemming

B
B

prairie vole
meadow vole
woodland vole

B
D

muskrat

w

+
+
+
+
+
+

meadow jumping mouse

B

porcupine
coyote
feral dog
gray wolf

s
s

D

s

19801996

1997+

+

+

en
un

th

+
+
+
+
+
+

+
+

+
+

en

en

+
+
+
+

+
+

+

+

+

+

w

+

ex

vg

vg

w

+

R

i

+

+
+

+
+

ex
ex

+

+

+

+

+
+

w
D

+
+
+
+

black bear

w

+

ex

vg

vg

raccoon

w

+

+

+

+

marten
fisher
ermine
long-tailed weasel
least weasel
mink
wolverine
badger
spotted skunk
striped skunk
river otter

B
B
B

+
+

ex
ex

+
+
+
+

+
+
+
+

+
+

+
+
+

+
+
+

ex,vg
R

feral cat
mountain lion
lynx
bobcat
wapiti
mule deer
white-tailed deer
moose
pronghorn
bison

w
B

w
B

w

s

+
+

n

u

n

u

u

u
u
u

u
u
u

n
u
u

u

u

u
u
u

u

u

u

u

u

u

u

u

+

+

+

+

en

en

u

u

ex

i?

+
+

+
+

u

u

vg

vg

w
w
w

+

+
+

+

w
w

+
+

ex
ex

u

u

+

+
+

u

u

R,th

B

u
u

th

+

n

u

th

w

n

u

+
+
+

+
+

Deciduous Forest and 27 were widespread throughout North America (Hoffmann and Jones 1970). An additional 14 species had Boreomontane centers of dispersal, and eight came from the Great Plains
(Table 1).
When Euroamerican settlement began in Iowa, several of the large
mammals for which there are either documented historical records
(Bowles 1975, Dinsmore 1994) or late Holocene fossil evidence
(Semken and Falk 1987, Rhodes and Semken 1986) were almost
certainly uncommon or rare (Table 1, Fig. 1). These include the
porcupine, swifr fox (Plymouth Co. fossil), marten (Cherokee Co.
fossil), fisher, wolverine, lynx, and pronghorn. The presettlement fossil record of the swift fox strengthens Dinsmore's (1994) inclusion
of this species in the mammal fauna of Iowa during early Euroamerican settlement (see also Bowles 197 5).
At that time, at least two small mammals were present only as

u

+
+
+

w
w

w

u

+
+

en

s

u

EASTERN

SC

+
+

w

WESTERN

PALEOZOIC
PLATEAU

ex

red fox
gray fox

swift fox

LOE SS
HILLS

SOUTIIWESTERN

+

+

ex
ex,vg

R

ch

remnant (probably relict) populations: the pygmy shrew in northcentral Iowa (known only from Dewey's Pasture in Clay Co., Bowles
1975), and the eastern woodrat (Fig. 1) in southwestern Iowa (Fremont and Mills Co. fossils, Semken and Falk 1987). For four species
(Fig. 1, Semken and Falk 1987), the late Holocene fossil records
indicate broader distriburional patterns than were assumed by
Bowles (1975). The Elliot's short-tailed shrew occurred at least one
county farther north than at present (Mills Co. fossil); the red-backed
vole, now known from only a single relict site in Hancock County,
had populations in northwestern (Dickinson Co. fossil), southwestern
(Mills Co. fossil), and northeastern (Delaware Co. fossil) Iowa; the
northern grasshopper mouse ranged as far south as Mills County
(fossil); and the red squirrel probably had a disjunct population in
southwestern Iowa, about 150 miles from the main population. Although there are no documented historical records of the red squirrel
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Fig. 1. County locations of late Holocene fossil and historical records used to determine mammal distributional patterns when Euroamericans
settled Iowa, e.g., the red squirrel had a disjunct population in the southwestern corner of the state, about 150 miles from the main part of
the range; dark shading = range 1800 and light shading = range in 1997; solid circles = recent Iowa DNR recon red squirrels (1980-1997)
and open circles = undocumented historical records. Fossil site locations (numbered rectangles) combine Scandic to 1800 data, unless otherwise
indicated: Elliot's short-tailed shrew, numbers 1,2; red squirrel 2,4 northern grasshopper mouse 2; marsh rice rat 2; eastern woodrat 1, 2; redbacked vole 2, 5, 6; swift fox 3; and marten 4.
in southwestern Iowa, Wisconsinan fossils from Mills County 4 give
credence to unsupported reports of this species in Mills, Cass, Fremont, and Taylor county histories (see Bowles 1975 for details). Late
Holocene fossils from Dickinson and Jones counties help delineate
the historical range of the main population. Additional late Holocene
fossils from southwestern Iowa indicate presence of the domestic dog
and the marsh rice rat (possibly a commensal) in association with
Native American settlements (Semken and Falk 1987; the domestic
cat arrived with the Euroamericans, Semken pers. comm.)
SETILEMENT TO 1980
Hunting pressure and the tilling of the land changed Iowa from
a pre-Euroamerican landscape of wildlife-rich prairies, forests, and
wetlands to the one we know today. The species that survived did
so in a landscape that had been biologically simplified and fragmented by more than 150 years of agriculture, urban expansion,
highway development, and other pressures of twentieth-centuty society.
As reported in the 1980 IAS symposium, 13 (19%) of the 69 late
Holocene species residing in Iowa in 1800 (using current taxonomy
and including fossil records) had long been extirpated from Iowa
(Table 1, see also Bowles 1981, Dinsmore 1994). Most of the extirpated species were game mammals or predators that were directly
impacted by human activity (e.g., porcupine, gray wolf, wapiti, and
bison; Table 1). Among the 56 native resident mammals remaining
in Iowa in 1980, seven species were categorized by the Iowa Department of Natural Resources (DNR) as endangered (Indiana bat,
plains pocket mouse, northern grasshopper mouse, red-backed vole,
woodland vole, black bear, and bobcat), three as threatened (northern
myotis, evening bat, and river otter), and five as status unknown
4

Waubonsie local fauna ca. 14,800 yr BP (Rhodes and Semken 1986).

(pygmy shrew, least weasel, ermine, long-tailed shrew, and spotted
skunk). Bowles (1981) included three others on his status unknown
list (Richardson's ground squirrel, hispid cotton rat, and moose) and
believed that 12 more mammals were declining, including the difficult-to-capture southern bog lemming).
Of course, not all mammals declined following Euroamerican settlement (Bowles 1975, 1981). Several forest edge species such as the
opossum, eastern cottontail, and woodchuck are probably more common today than before the land was cleared for agriculture. The
white-tailed jackrabbit of northwestern Iowa expanded eastward
throughout most of Iowa (Fig. 1) when ground-level visibility increased with early cultivation and fragmentation of the prairies
(Bowles 1975). In the 1970s, however, this species declined markedly, especially in eastern and southern counties, most likely reflecting loss of pasture, hay, and small grain acreages (Garner et al. 1996).
The initial spotted skunk increase seems to have paralleled agricultural practices that included cultivated uplands (Crabb 1948) and
construction of large haystacks and wooden outbuildings that provided denning sites and prey (Schwartz and Schwartz 1981, Van
Gelder 1959). The shift in land-tenure patterns that began in the
1930s, especially to larger corporate farms (Curry-Roper and Bowles
1991), plus the disappearance of haystacks and wooden outbuildings
and their replacement by metal structures have undoubtedly contributed to the recent subsequent spotted skunk decline. Harvest of
the spotted skunk substantially declined prior to mid-1970 season
closure (Garner et al. 1996), and the DNR listed the spotted skunk
as a threatened species in 1984.
Some Iowa mammal populations were initially reduced dramatically from hunting, trapping, or control measures but have since
recovered. Legislative protection and Iowa DNR reintroductions of
beaver and white-tailed deer, both virtually extirpated by 1900, allowed populations to recover sufficiently so that seasons could be re-
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opened for the two species in 1949 and 1953, respectively; both had
reached nuisance levels by 1980. Rodent control measures (Stoner
1918), especially against pocket gophers and ground squirrels, undoubtedly contributed to the early post-1800 decline of some predators, in particular the badger. Likewise, the bounty system, introduced in 1795 by the territory and in 1858 by the state, was a major
factor in the early decline of the coyote (Andrews 1978). By 1870,
coyote numbers were substantially down, reaching a low in the
1920s, then rose again in the late 1950s (Bowles 1975, Dinsmore
1994). Both the badger and coyote rebounded and were common in
1980 (Bowles 1981).
Without the baseline data available for game species, it is difficult
to assess actual population trends of bats and small terrestrial mammals. Nevertheless, with a more than 99% (ca 30 m acres) loss of
prairies (Smith 1981), a 63% (4.2 m acres) decline of forest land
(Thomson and Hertel 1981), 95% drainage of wetlands (Bishop
1981), and state-wide habitat fragmentation, there must have been
considerable population declines for many, if not most, small mammals. Probably most affected were those with fairly narrow niche
requirements such as the red-backed vole (moist brushy woodlands
and swamps, Lampe 1982b) and the plains pocket mouse (welldrained sandy grasslands, Wilson et al. 1996). Likewise, bark- and
cavity-roosting mammals, especially bats, must have been negatively
impacted by the clearing and fragmentation of the forests. While
some species adjusted to human structures such as buildings and
bridges (notably the big and little brown bats), others, like the federally endangered Indiana bat, did not (Clark et al. 1987; Laubach
et al. 1994 ). Loss of older wooden structures and the harvest of dead
and dying trees for firewood have undoubtedly reduced the number
of potential summer nursery sites for bats. Lack of protection has
resulted in the demise of many caves and mines that were important
winter roosts (hibernacula) for bats (Pruszko and Bowles 1986).
1980 TO PRESENT
Surveys and ecological studies of mammals conducted during the
last 20 years have focused either on species under the management
jurisdiction of the Iowa DNR or on state-listed species (i.e., considered endangered, threatened, or of special concern). Routine and consistent censuses by the DNR have provided the necessary data for
managing populations of most game and fur-bearing species and for
managing land under state jurisdiction (see summaries in Garner et
al. 1996). In contrast, studies of small mammals have been conducted
for academic purposes (e.g., surveys, ecological studies). They have
collected different types of data (presence/absence vs. relative abundance, etc.) and they have used varying methodologies (e.g., trap
type and placement, mist-nets; see Bowles 1992 for a review of mammal studies in Iowa). Despite shortcomings, these studies provide
the best information we have for assessing the distributional patterns,
relative abundance, status, and population trends of Iowa's mammals
at the end of the 20th century.
For depiction of regional differences in presence and relative abundance of Iowa's mammals, we have combined landforms (Prior 1991)
with forest cover units (Brand and Walkowiak 1991) to divide the
state into five geographic regions, which were approximated to county boundaries to facilitate records listed only to county (Figure 2):
Paleozoic Plateau, Northeastern, Southeastern, Western, and Loess
Hills. Given that topography and vegetation are important determinants of regional mammalian demography, we found the percent
forest cover units defined by Brand and Walkowiak (1991) to be
more useful for expressing distributional occurrences than other land
cover schemes, e.g., land use regions (Suchy et al. 1991) and potential geographic vegetation (Kuchler 1964). Regional estimates of relative abundance and trends are given in Table 1, as well as our
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understanding of distributional patterns and trends of Iowa mammals over the last 20 years.
DISCUSSION OF INDIVIDUAL TAXA

Opossum. Judging from road-kill and field data, opossums are common throughout the state and their population is stable. The drop
in harvest since 1980 (Garner et al. 1996) undoubtedly reflects the
depressed world fur market, not decreased abundance.
Moles and shrews. Recent recognition of Hayden's shrew as a distinct species from the masked shrew (which was considered common
state-wide in 1981) necessitates both reexamination of museum specimens and collection of new field data before we can accurately depict
distributional patterns of each (Lampe and Bowles 1985, van Zyll
de Jong 1980). Based on a relatively few verified specimens, we
believe the masked shrew to be common state-wide and Hayden's
shrew to be common in the Loess Hills and Western regions, with
scattered populations elsewhere in the state (Whidden and Bowles,
unpublished data). Recent taxonomic revisions have also separated
the short-tailed shrews into several species, two of which currently
reside in Iowa: Elliot's short-tailed shrew in the extreme southwestern counties and the northern short-tailed shrew elsewhere in the
state (Lampe and Bowles 1985, Moncrief et al. 1982). Both species
are common and their populations are stable. On the other hand,
the threatened least shrew is no longer collected regularly throughout
southern Iowa (see Scott 1937, Bowles 1975). It is still widespread
in the Loess Hills and Western geographic regions, but we have
captured it in only a few scattered locations in eastern Iowa; these
may now be relict populations. We consider the pygmy shrew, collected only in Clay County in 1938 (Bowles 1975), to be extirpated.
Eastern moles remain common throughout Iowa.
Bats. We regard six of the nine resident species as common in all
five geographic regions, although more data are needed for verification in the western third of Iowa, especially the northwest corner of
the state. Continual loss of wooden structures (e.g., buildings and
bridges) and exclusion practices in buildings negatively impact the
house-roosting bats (e.g., big and little brown bats), especially where
summer maternity roosts are involved. However, the increase in forest acreage in Iowa since 1974 (from 1.6 to 2.1 m acres by 1990,
Brand and Walkowiak 1991) has likely benefited all bats, especially
the foliage-roosting red and hoary bats that are common throughout
Iowa. Although the silver-haired bat and the northern myotis are
common state-wide, and establish small maternity colonies in trees,
we know little about their specific summer requirements in Iowa
(Laubach et al. 1994). Populations of both the endangered Indiana
and evening bats are known only in the southern half of Iowa, where
they are common in upland forests and along wooded waterways;
there they establish small summer maternity colonies in dead or
dying forest and riparian trees. Recent studies indicate that adequate
solar exposure of roost sites is an important factor in determining
local and regional summer distribution patterns for the two species
(Bowles et al. 1996, Callahan et al. 1997). Although relatively common in its Iowa summer range, the Indiana bat is listed as federally
endangered because of its vulnerability in winter hibernacula to the
south of Iowa. However, the species continues to decline and yet-tobe-determined factors in the summer range may be involved. The
eastern pipistrelle is a common cave and occasional building dweller
in eastern counties, but only rarely is taken in the Loess Hills, Western, and part of the Southeastern geographic regions. Although five
species of bats (big and little brown, Indiana, northern myotis, and
eastern pipistrelle) hibernate in several caves and mines in eastern
Iowa (Pruszko and Bowles 1986), surveys have been irregular and
few major hibernacula are protected unless they are located in either
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Fig. 2. The five geographic regions of Iowa based on forest cover percent (shaded rectangles, Brand and Walkowiak 1991) and Iowa Landforms
(Prior 1991: Paleozoic Plateau (PP), Northeastern (NE), Southeastern (SE), Western (WE), and Loess Hills LH).

a state park (e.g., Maquoketa caves) or a preserve (e.g., Searryl's Cave,
Jones County, since 1992).
Rabbits. Roadside surveys of eastern cottontails (no./30 mi) show
annual fluctuation, but the long term (since 1963) average was up
by 10%, indicating an increasing population (Garner et al. 1996).
We consider this species to be common in all five geographic regions.
White-tailed jackrabbits, in contrast, showed a 53% decline recently
and a 69% drop since 1963, paralleling the loss of pasture, hay, and
small grain acreage (DNR roadside survey). A slight upswing in
jackrabbit counts since 1983 may be attributed to both increased
Conservation Reserve Program (CRP) acreage and to recent dry
spring weather (Garner et al. 1996). Jackrabbits are probably uncommon state-wide, though recent (1981 to present) DNR records
are from only the Northeastern, Southeastern and Western geographic regions where percent forest cover is lowest (Fig. 3).
Squirrels. The woodchuck continues to be a common forest edge
inhabitant throughout Iowa, while the eastern chipmunk can be
found in almost every forest or woodlot, except in the extreme northwestern counties. Gray and fox squirrel populations appear stable,
and local decreases are likely due to ice storms and low mast crops.
The decline in harvest (59% since 1963, Garner et al. 1996) appears
due to both fewer hunters and local population decreases. Both species are common in all five geographic regions, although grays are
more local and uncommon in northwestern counties that lack large
forest tracts. We believe that red squirrels are locally common in

scattered wooded areas in the northern Western and Northeastern
geographic regions as far south as Cedar Falls (Fig. 1), but comprehensive distribution and population data are lacking. The recent
Jackson County sighting is the first confirmed record of the red
squirrel along the Mississippi River in the Paleozoic Plateau (R.
Andrews, Iowa DNR, pers. comm.). There are recent records of the
nocturnal southern flying squirrel from all geographic regions except
the Loess Hills, and these attest to its continued presence statewide.
We list it as uncommon in all five regions, but current population
data are needed. Recent forest-acreage increases should benefit this
species as it requires tree cavities found mainly in mature timber.
Flying squirrels are also known to use nest boxes and might benefit
if more were provided. Among the ground squirrels, the 13-lined
ground squirrel is by far the most common, occurring state-wide
wherever short-grass habitat is available. The Franklin's ground
squirrel, on the other hand, prefers tall-grass/brush habitat and has
become both local and rare throughout the state. The small vanguard
population of Richardson's ground squirrels found in Osceola County
in 1980 (Lampe et al. 1981) disappeared a year later (R. Spengler,
pers. comm).
Mice. The state-endangered plains pocket mouse, once widespread
across southern Iowa, is now known from only the following isolated
locations: Louisa Generating Preserve (Louisa County, Southeastern
geographic region), a new record in Polk Co. (Southeastern geographic region) (]. Christiansen, pers. comm.), Cumberland Target
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Fig. 3. Distribution records for the white-tailed jack rabbit in Iowa prior to 1975 (open circles, Bowles 1975) and from 1980-1997 (closed
circles, Iowa DNR) with respect to percent forest cover (shaded rectangles) and the five geographic regions; PP = Paleozoic Plateau, NE =
Northeastern, SE = Southeastern, WE =Western, LH = Loess Hills. Pre-1975 records used herein represent only occurrences beyond the more
recent demarcation line (for all pre-1975 records see Fig. 19 in Bowles 1975).

Range (Benton County, Northeastern geographic region), and several
sites in the Loess Hills geographic region (Plymouth, Monona, and
Harrison counties) (Wilson et al. 1996). We consider the Louisa and
Benton county populations to be relicts, and both need to be systematically monitored. Common in all five geographic regions, the
meadow jumping mouse generally prefers moist grassland and brush
habitats. It seems to be somewhat more abundant in the northern
half of the state, and we believe the statewide population to be stable
now. It could increase locally with CRP. Western harvest and deer
mice are common statewide in grassy habitats with no or few tall
weeds, and the latter is the earliest invader of drastically-disturbed
land, such as abandonned coal mines (Voight and Glenn-Lewin
1979), recently-exposed shorelines (Heideman et al. 1983), and tilled
land (Young 1984). The white-footed mouse occurs almost everywhere there is tall weedy, brushy, or woody habitat (Bowles 1975,
Geier and Best 1980); it is uncommon in most tilled fields (Young
1984).
The northern grasshopper mouse was once considered rare in Iowa
and included on the initial state endangered species list (Roosa
1977). As recently as 1971, there were only four records from Iowa,
all from the northwest corner of the state. Since 1975, however, the
species has been taken in many counties in the Loess Hills and Western geographic regions, and in two counties in the Southeastern geographic region (Lampe 1982a, Young 1984). As a result of these
records, the northern grasshopper mouse was down-listed to threatened in 1984. Given the late Holocene fossil record in southwestern
Iowa (Fig. 1), it is unclear whether this species was extirpated in
most of Iowa in the 1800's and recently re-invaded its historic range
or was overlooked by early collectors (Bowles 1975). In any case, the
northern grasshopper mouse seems to have adjusted to the agricul-

rural practices of the 1980s and 1990s, and may be increasing in
abundance (Lampe 1982a, Young 1984). The introduced house
mouse and Norway rat are state-wide, ubiquitous and common
around buildings; the former is generally uncommon, even rare, in
countryside habitats throughout Iowa. The hispid cotton rat has not
been taken since the initial record in 1964 (Bowles 1975).
Microtines. Though it was more widespread in presettlement Iowa
(Figure 1), the state-endangered red-backed vole survived into the
1960s only in and around Pilot Knob State Park, Hancock Co. (Blagen 1967, Bowles 1975), and today it seems restricted to the park
itself (Lampe 1982b). Also rare in Iowa, the southern bog lemming
was listed as a species of special concern in 1988; few (ca. six) have
been reported in the last 20 years. It probably was never common
in Iowa and may now survive as a few relict populations scattered
across the state.
The meadow vole is the commonest of three similar appearing
voles (meadow, praire, woodland), and is found throughout Iowa in
moist grasslands, hayfields, and meadows (Bowles 1975, Bowles and
Copsey 1992). It is less common on land under minimum tillage
(Young 1984), but may be increasing on CRP lands and reclaimed
wetlands. The prairie vole, on the other hand, occupies dry, grassy
habitat, and is most abundant in the Loess Hills geographic region.
Although still common in the Western and Southern geographic
regions, it has been captured less frequently in recent surveys than
expected (Bowles 1984, Bowles and Copsey 1992), and is both uncommon and local in the Eastern and Paleozoic geographic regions.
Although the woodland vole was considered endangered in Iowa in
1977, surveys conducted in the 1980s found it more widespread than
previously believed; it was down-listed to threatened in 1984 and
delisted in 1994. We still consider this species to be uncommon in
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all five geographic regions, though a comprehensive statewide survey
is needed to clarify its status. The largest microtine in Iowa, the
muskrat, is common in all five geographic regions. The muskrat
harvest is cyclical (Garner et al. 1996), probably reflecting both population trends and the fur market. Muskrat numbers are likely to
increase as more wetlands are reclaimed.
Other rodents. Pocket gophers are common statewide, and benefit
from CRP and other set-aside programs. Beavers recovered from their
near-demise at the end of the 19th century and have been common
throughout the state since the 1950s (Bowles 1975, Dinsmore 1994).
Population increases and recent high water levels have increased nuisance complaints, especially from land owners with blocked tiles and
flooded crops.
Carnivores. Both the coyote and red fox are common in all five
geographic regions of Iowa and in a variety of habitats; populations
of both may increase with more prey on CRP land (R. Andrews,
Iowa DNR, pers. comm.). Red foxes had a mange outbreak in early
1990s that reduced their numbers in the northern half of state (Garner et al. 1996). We consider the gray fox to be rare or uncommon
in forested uplands and river valleys statewide. Despite a steady harvest rate since 1988, the long-term population trend for the gray
fox is down (R. Andrews, Iowa DNR, pers. comm.), and there are
no recent records from either the Paleozoic Plateau or Loess Hills
geographic regions. A comprehensive survey is needed for this species. Iowa DNR road and harvest surveys of the raccoon show it to
be common in all five geographic regions. However, high population
levels since 1987 probably reflect a reduction of trapping due to a
depressed world fur market (Garner et al. 1996).
The ermine is the only mustelid to reach its distribution limits
in Iowa. It is found in the northern half of the state, except possibly
in the Loess Hills, where it has not been recorded recently. This
weasel seems to be holding its own (Lampe 1984), and may even be
increasing in numbers and expanding its range southward (R. Andrews, Iowa DNR, pers. comm.). Although found statewide in Iowa,
the long-tailed weasel is uncommon and may be decreasing in numbers (R. Andrews, Iowa DNR, pers. comm.). The Iowa DNR has
only three recent records of this species, all from 1987, and a comprehensive survey to determine its population status is overdue. Such
a survey is also needed for the least weasel which we consider to be
uncommon state-wide; all seven recent DNR records are from the
1980s. Data on population trends and distribution are available for
the mink and show it to be common and stable in all five geographic
regions; low harvest numbers in the 1990's likely reflect market
decline (Garner et al. 1996). The badger continues to be common
in all five geographic areas, having recovered from a decline in the
1800s, and it has adjusted to the agricultural landscape changes and
cessation of the earlier rodent poisoning programs (Bowles 1975,
1981).
The spotted skunk continued to decline over the last decade. Even
though the Iowa DNR has 26 records from 17 counties, it is rare
in all five geographic regions and continues to be listed as threatened.
However, like many other predators, the spotted skunk may benefit
from increased food supply (especially insects and small mammals)
on CRP and other set-aside land, if den sites are available. The
striped skunk, on the other hand, continues to be common statewide, with at least stable if not increasing populations. It also may
benefit from set-aside land.
One of the big Iowa DNR stories of the last two decades was the
1985 reintroduction of the threatened river otter. The once-abundant
otters were virtually gone from the inland waters of Iowa as of the
1980 IAS symposium. However, since the recent release of 222 individuals at 11 sites (Garner et al. 1996, Schlarbaum 1996), this
species has been seen in 61 counties and all five geographic regions;
reproduction has been documented at all release sites. The state-

endangered bobcat has also been seen more frequently in recent years,
and the Iowa DNR has documented sightings from forested areas in
20 counties across the state since 1980. We consider this species to
be uncommon but stable throughout Iowa, except in the Loess Hills
(in particular Mills and Fremont Counties), where it is increasing
(C. Priebe, Iowa DNR, pers. comm.). Sightings have also increased
recently in the Southeast geographic region. It too has probably benefited from the increase of CRP and other set-aside acreage. Feral
dogs and cats are common throughout the state.
Ungulates. Following their reintroduction in the early 1900s (see
Dinsmore 1994 for details), white-tailed deer have become common
in many habitats throughout the state; the number harvested rose
from 19,454 in 1980 to 97,256 in 1995 (Garner et al. 1996). Although some of the harvest increase is due to more liberal seasons,
the primary reason is the increased size of the deer population. Mule
deer continue to be uncommon in the three western geographic
regions where one is harvested every third year, and rare or absent
from the Paleozoic Plateau and Northeast geographic regions (W.
Suchy, Iowa DNR, pees. comm.). A captive bison herd of 15 was
established at Walnut Creek National Wildlife Refuge in the fall of
1996, and the first calf was born in April of 1997. Fourteen more
were released in the fall of 1997.
VAGRANTS5 AND OTHERS
Over the years, several mammals have entered the state as vagrants, unsuccessful introductions, or short-lived vanguard populations of expanding species. These records are summarized below
(Bowles 1975, unless otherwise indicated; see Table 1):
Big freetail bat-Linn County 1910, Marshall Co. 1914.
Mexican freetail bat-Cass County 1968 (Laubach et al. 1994).
Nine-banded armadillo-road-kill, Montgomery County 1992
(C. Priebe, Iowa DNR, pers. comm.).
Nutria-several trapped in Iowa, most recent in Bremer County
1959.
Richardson's ground squirrel-Osceola County, vanguard population survived only in 1980-1981 (Lampe et al. 1981).
Black-tailed prairie dog-introduced several localities ca.
1900s, did not become established (see also Stoner 1918).
Hispid cotton rat-three found in owl pellets in Waubonsie
State Park, Fremont County 1964, probably a short-lived
vanguard population in Iowa or adjacent Nebraska since
the species was expanding northward (see also Farney
1975).
Porcupine-at least five have been reported in Iowa since extirpation, most recent were road-kills in Clayton County
1984 and Scott County 1986 (Iowa DNR records).
Black bear-at least five since extirpation, mostly in northeast
Iowa, including one in Allamakee County in winter 199697 (Iowa DNR records, see also Dinsmore 1994).
Wolverine-one since extirpation, Tama County, 1964.
Lynx-one since extirpation, Shelby County, 1963.
Wapiti-one since extirpation, western Iowa, probable escapee
(Lampe and Bowles 1985).
Moose-about 15, mostly young males, have wandered south
from Minnesota since the first state record in 1973 (Bowles
and Gladfelter 1980).
COMMENTS
In the early 1800s, Iowa's mammal fauna was species rich, abundant, and very impressive to the recent human arrivals from Europe
5 Irregular occurrence, does not reproduce in the state.
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and the eastern states (see especially Dinsmore 1994). Shortly thereafter, and certainly by the early 1900s, at least 31 of the 69 mammals
that resided in Iowa when Euroamericans arrived were either extirpated or have greatly reduced populations in 1997, i.e., absent, rare,
or uncommon in all geographic regions (Table 1). In addition, the
white-tailed deer, beaver, coyote, and badger, all widespread and numerous today, were virtually extirpated by 1900. Most of the species
that were reduced by hunting or trapping are wide-ranging mammals that occupy broad ecological niches, both factors that facilitated
reintroductions (beaver, otter, and white-tailed deer) and geographic
recovery (badger and coyote). The spotted skunk and bobcat now
may be increasing, aided by food and cover provided by CRP and
other set-aside programs. Most of the small mammals that declined
as a result of the drastic alteration of the native landscape have relatively restricted habitat requirements and occupy fairly small niches,
making them vulnerable to major habitat transformation, such as the
change from prairies and forests to cropland. Species already relicts
at settlement, like the eastern woodrat, were extirpated early. Others,
like the woodland vole, red-backed vole, and plains pocket mouse
apparently were more widely dispersed prior to Euroamerican settlement and declined as the landscape was transformed and fragmented.
For surviving populations of such species to remain viable in Iowa,
adequate suitable habitat must be protected and even reconstructed,
including woodlots with thick humus and dead trees, grassy bogs,
and sand-prairies.
Most of the 38 mammals we list as common in 1997 in one or
more geographic regions are forest-edge dwellers with wide habitat
limits and broad ecological niches. Many have adjusted to the
changed habitats, and some have even expanded as a result of human
activities. This group includes the eastern cottontail, woodchuck,
white-footed mouse, opossum, red fox, and raccoon, as well as the
reintroduced beaver, otter, and white-tailed deer. Even some of the
grassland species adjusted to post-settlement landscape, notably the
deer mouse, meadow jumping mouse, meadow vole, and western
harvest mouse.
Iowa's mammal fauna today is not as rich or diverse as that encountered by the early settlers, but there still is a nice array of
different types of resident species and diversity of niches. There are
even some slight regional differences in species composition and relative abundance that reflect both biogeographic affinities of the
mammals and human land use patterns (Table 1).
Maintenance of this level of mammal diversity means, at minimum, continuation of the recently instituted habitat protection and
rehabilitation programs-the Wetland Reserve Program, the Conservation Reserve Program, the Private Lands Program, US Fish and
Wildlife Service, the river corridor concept, and programs initiated
by the Iowa Natural Heritage Program and Nature Conservancy, to
name a few.
Development of the Iowa Natural Areas Inventory and the Gap
Analysis Program databases enhance opportunities for computerbased sharing of information and development of ecological models
that will be used in high level decision-making now and in the
future. A word of caution, however: databases are and always will be
only as good as the data included. Updating and maintaining these
databases will require continued training of new field-oriented scientists as well as those with strong natural history and ecological
orientations. We hope that the academic institutions of Iowa will
continue to recognize the importance of such programs in providing
future Iowans the same opportunities to explore the natural world
that we enjoy as the 20th century comes to a close.
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